
(19) J  

(12) 

Europaisches  Patentamt  | |   | |   1  1|  | |   | |   | |   | |   | |   1  1|  | |   | |   ||  | |  
European  Patent  Office 

Office  europeen  des  brevets  (11)  E P   0  7 0 9   6 4 8   A 3  

EUROPEAN  PATENT  A P P L I C A T I O N  

(88)  Date  of  publication  A3:  (51)  |nt.  CI.6:  G01  B  7/00,  G01  D  5 /00,  
02.04.1997  Bulletin  1997/14  qq-|  q  5 /20  

(43)  Date  of  publication  A2: 
01.05.1996  Bulletin  1996/18 

(21)  Application  number:  95112306.6 

(22)  Date  of  filing:  04.08.1995 

(84)  Designated  Contracting  States:  •  Blandino,  Don 
DE  FR  IT  Sterling  Heights,  Michigan  48313  (US) 

•  Boyer,  Michael  J. 
(30)  Priority:  26.10.1994  US  329206  Lake  Orion,  Michigan  48362  (US) 

•  Medora,  Michael  J. 
(71  )  Applicant:  TRW  INC.  Sterling  Heights,  Michigan  4831  2  (US) 

Lyndhurst  Ohio  44124  (US) 
(74)  Representative:  Wagner,  Karl  H.,  Dipl.-lng.  et  al 

(72)  Inventors:  WAGNER  &GEYER 
•  Persson,  Erland  K.  Patentanwalte 

Golden  Valley,  Minnesota  5541  6  (US)  Gewurzmuhlstrasse  5 
80538  Munchen  (DE) 

(54)  Method  and  apparatus  for  sensing  relative  position  between  two  relatively  rotatable 
members  using  concentric  rings 

(57)  An  apparatus  for  sensing  the  relative  rotational 
position  between  a  stator  (28)  and  a  rotor  (32)  in  a  vari- 
able  reluctance  motor  (26)  includes  a  transmitting  ring 
(40)  mounted  to  the  rotor  (32)  and  having  a  transmitting 
coil  (46)  mounted  thereon.  A  receiving  ring  (42)  is 
mounted  to  stator  (46)  and  has  a  receiving  coil  (56) 
mounted  thereon.  The  receiving  coil  includes  three  con- 
ductor  patterns  (56a,  56b,  56c)  having  the  same  shape, 
each  of  said  conductor  patterns  being  electrically  insu- 
lated  from  each  other,  and  each  conductor  pattern 
being  offset  from  adjacent  conductor  patterns  by  120 
electrical  degrees.  A  drive  signal  is  coupled  to  the  trans- 
mitting  coil.  The  apparatus  further  includes  a  controller 
(76)  for  monitoring  the  outputs  from  the  receiving  coil 
patterns  and  for  determining  the  relative  rotation 
between  the  rotor  and  the  stator  from  the  monitored  out- 
puts.  The  receiving  coil  patterns  are  each  arranged  in  a 
circumferentially  varying  square  wave  pattern. 
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